Introduction
Researches of the surface property modification have been increasing in order to develop new functional surface property on polymer materials. Although Fluorocarbon polymer films such as polytetrafluoroethylene (PTFE) are used in many applications for their excellent properties such as heat resistivity and solvent resistivity, their applications are limited by the chemical inactivity of their surface property. It has been demanded to develop the surface property modification method on the PTFE surface. In order to activate the PTFE surface, defluorine method in alkaline metallic solution [11 and plasma etching method [2] were reported. These methods do not give satisfactory results, since the processed surface becomes partially stained and rough and it is difficult to specify the activation area with these methods. We have developed the surface modification method of PTFE which enables the formation of hydrophilic surface selectively on the PTFE surface without any stain and physical damage. The method consists of ArF excimer laser irradiation in L-Glutamate solution and alcohol solution.
The processing method and results are described. 3) XPS analysis of the processed PTFE surface By measuring the water contact angle of the processed film, we confirmed the formation of hydrophilic surface on the film. We investigated the chemical compositional change of the photo modified film surface by X-ray photoelectron spectroscopy (XPS). comparing to unprocessed surface. And it is also shown that the processed hydrophilic PTFE surface has hydrophilic molecules such as amino groups, carbonyl groups and ethylene linkages. Since the level of the laser fluence is not so high as to induce laser abrasion process, any physical damage was not observed on the processed PTFE surface.
Processing method
We believe the mechanism of the formation of hydrophilic surface on PTFE with ArF excimer irradiation as follows. Incident photons of ArF laser (6.43 ev) cut C-F molecular bonds of PTFE and deplete fluorine atoms at the surface at first step. Then the dangling bonds on the surface formed by this process are terminated by such groups as amino groups, carbonyl groups and ethylene linkages in solution. These hydrophilic molecules make the surface hydrophilic. On the contrary, the formation of hydrophilic surface on PTFE by alkaline metallic solution method and Plasma etching method is based on anchoring effect which is obtained by roughing process of the PTFE surface.
Application of the new surface modification method can be expected for its excellent features such as non physical damage on the processed surface and selective processing area. And moreover, spatial resolution of 1 µm is obtained by this method. Since the hydrophilic surface has low surface energy, adhesiveness of the PTFE surface will be improved very much. This will make PTFE application diverse and various applications can be expected for the combination of reciprocal properties ( hydrophobicity and hydrophilicity). Artificial blood vessel is one of major applications of this technology.
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